Transport of a carcinogen, benzo[a]pyrene, from particulates to lipid bilayers: a model for the fate of particle-adsorbed polynuclear aromatic hydrocarbons which are retained in the lungs.
Fluorescence spectroscopic methods were used to investigate the effects of adsorption of benzo[a]pyrene to particulate matter on its rate of uptake into model membranes composed of dipalmitoyl L-alpha-phosphatidylcholine. From these experiments we conclude the following: 1. Adsorption of benzo[a]pyrene to four types of asbestos (anthophyllite, crocidolite, chrysotile, and amosite) and a variety of non-fibrous particles (hematite, silica, titanium dioxide, porous glass and talc) results in increased rates of membrane uptake when compared with aqueous suspensions of benzo[a]pyrene microcrystals. Benzo[a]pyrene was not released from carbon black. 2. Asbestos-adsorbed benzo[a]pyrene was transferred to the membranes most rapidly. 3. Adsorption of benzo[a]pyrene to the surface of the particles is necessary for its enhanced transport into membranes. That is, simple mixtures of benzo[a]pyrene microcrystals and particulates do not show enhanced transport. 4. Particle-enhanced transport of benzo[a]pyrene is not correlated with the effects of the particles on vesicle integrity, binding of vesicles to the particles, or the concentrations of either particles or vesicles. The rate limiting step for transport of benzo[a]pyrene into vesicles appears to be its rate of desorption from the surface of the particle. Following desorption, membrane uptake of benzo[a]pyrene is rapid.